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ABSTRACT : PURPOSE: To avoid impedance mismatching and improve high frequency characteristics 
by employing three-layered structure including a dielectric substrate for a plane circuit 
board and coplanar structure for a strip line connected to an antenna pattern. 

CONSTITUTION: The plane circuit board 2 is formed of three layers of grounding single 
bodies 5, 8, and 9 between which 1st and 2nd alumina ceramic thin plates 3 and 4 of 
dielectric substrates are sandwiched. Then a thin plate 3 in the frame of a conductor 5 
sealing the opening of an internal waveguide 1 is provided with the antenna pattern 6 
which has a via hole 10, the antenna pattern is connected to a strip conductor 7 provided 
to the thin plate 4 through the hole 10, and the conductor 7 forms a coplanar line together 
with a conductor 8 at its periphery. In this constitution, the conductor 7 is regarded as a 
ground conductor to avoid impedance mismatching due to the inductance generated in the 
via hole 1 1 , thereby obtaining the waveguide and plane line converter which is increased 
in high frequency characteristics. 
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PURPOSE: To avoid impedance mismatching and 
improve high frequency characteristics by employing 
three-layered structure including a dielectric substrate for 
a plane circuit board and coplanar structure for a strip 
line connected to an antenna pattern. 



CONSTITUTION: The plane circuit board 2 is formed of 
three layers of grounding single bodies 5, 8, and 9 
between which 1st and 2nd alumina ceramic thin plates 3 
and 4 of dielectric substrates are sandwiched. Then a thin 
plate 3 in the frame of a conductor 5 sealing the opening 
of an internal waveguide 1 is provided with the antenna 
pattern 6 which has a via hole 10, the antenna pattern is 
connected to a strip conductor 7 provided to the thin 
plate 4 through the hole 10, and the conductor 7 forms a 
coplanar line together with a conductor 8 at its periphery. 
In this constitution, the conductor 7 is regarded as a 
ground conductor to avoid impedance mismatching due 
to the inductance generated in the via hole 11, thereby 
obtaining the waveguide and plane line converter which is increased in high frequency 
characteristics. 
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[Detailed Description of the Invention] 

[0001] [Industrial Application] this invention relates to the waveguide and flat-surface line 
transducer especially in microwave and a millimeter wave about the converter for changing the 
transmission signal between a waveguide and a flat-surface track. 

[0002] [Description of the Prior Art] In the microwave transmitted in a waveguide, or the 
millimeter wave, in the flat-surface track circuit, amplification and in order to carry out 
frequency conversion, the waveguide and the flat-surface line transducer are used for the 
interface section which combines both from the former. There are some which were indicated by 
JP,6-1 12708, A as such a waveguide and a flat-surface line transducer. The grounding pattern 21 
joined to opening of the internal waveguide 25 prepared in one field at the case 23 with solder 22 
as this converter shows the plan and a B-B line cross section to drawing 4 , The waveguide short 
pattern 26 which is equipped with the antenna pattern 24 arranged inside this grounding pattern 
21, is connected with the aforementioned grounding pattern 21 by the Bahia hall 27 in the field 
of another side, and short-circuits a waveguide, the aforementioned antenna pattern 24 and the 
Bahia hall 29 — minding — or electromagnetism — it has the dielectric substrate 20 equipped with 
the microstrip line 28 connected-like 

[0003] And transmission of the signal between the internal waveguide 25 and a microstrip line 
28 is made to realize through an antenna pattern 24 by making this dielectric substrate 20 close 
to opening of the internal waveguide 25 in the portion of the grounding pattern 21. According to 
this Prior art, while attaining simplification of structure, it is supposed that it is possible to hold 
the airtight state of opening of a waveguide. 

[0004] Moreover, at this Prior art, the distance of an antenna pattern and a waveguide short 
pattern, i.e., thickness t of a dielectric substrate, is t=lambdad/4. (lambdad is the wavelength of 
the dielectric inside of the body) 

lambda d=lambda g/(epsilonr)l/2 (lambdag is the wavelength in a waveguide and epsilonr is the 
specific inductive capacity of a dielectric) 

It is alike, and it is designed so that it may become. Therefore, it will be set to t= 0.4mm if 
frequency f is set to f= 60GHz when an alumina ceramic (epsilonr=9.6) is used as a dielectric 
substrate. 

[0005] [Problem(s) to be Solved by the Invention] For this reason, in said dielectric substrate 20, 
the Bahia hall 27 of abbreviation which ties the grounding pattern 21 formed in the field of one 
of these and the waveguide short pattern 26 formed in the field of another side is in the thickness 
of the dielectric substrate 20 by carrying out, and since it is length, it serves as a length of 0.4mm 
in said example. For this reason, it becomes the size which cannot disregard the inductance 
component of the Bahia hall 27, and the waveguide short pattern 26 will shift from an ideal 
ground plane. Therefore, it becomes difficult to take impedance matching, a RF property will 
deteriorate by impedance mismatching, and narrow-band-ization of a gap of center frequency or 
a frequency band will be produced. 

[0006] [Objects of the Invention] The purpose of this invention is to offer the waveguide and 
flat-surface line transducer which took impedance matching and was excellent in the RF 
property. 
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[0007] [Means for Solving the Problem] The waveguide and flat-surface line transducer of this 
invention are characterized by equipping the flat-surface track substrate to which it is stuck by 
opening of a waveguide with the antenna pattern located in opening of a waveguide, and the strip 
line connected to this antenna pattern, and making the strip line into coplanar structure. 

[0008] Moreover, it is desirable to make the strip line into TORIPU rate structure in this 
invention, for example, the conductor of three layers which pinched the dielectric substrate of a 
flat-surface track substrate — grounding which it considers as structure, and it is prepared in the 
upper layer around an antenna pattern and this antenna pattern, and is contacted by opening of a 
waveguide — grounding prepared in the field which is equipped with a conductor and inserts into 
a middle lamella the strip conductor connected to the aforementioned antenna pattern in the 
Bahia hall, and this strip conductor — a conductor — having — a lower layer ~ grounding a 
conductor — having — grounding of aforementioned each class — 

[0009] [Function] constituting the strip line as a coplanar track — the strip line theoretic ~ 
grounding — it is regarded as a conductor, the impedance mismatching by which the inductance 
produced in the Bahia hall is considered as a cause can be canceled, and an improvement of a RF 
property is enabled 

[0010] [Example] Next, the example of this invention is explained with reference to a drawing. 
Drawing 1 is the cross section of the part equivalent to the A- A line of drawing 2 [ in / an 
assembly state / the partial decomposition perspective diagram of one example of the waveguide 
and flat-surface line transducer of this invention, and drawing 2 , and / in drawing 3 ]. / the plan 
In these drawings, the internal waveguide by which 1 was formed in a part of case, and 2 are the 
substrates of the flat-surface circuit attached in opening of this internal waveguide 1. This flat- 
surface circuit board 2 is considered as the composition which carried out the laminating of the 
alumina ceramic sheet metal 3 and 4 two thin dielectric substrates and here. 

[001 1] grounding to which the 1st alumina ceramic sheet metal 3 located in the illustration 
bottom was formed in the top side in the shape of [ which suited the opening configuration of the 
aforementioned internal waveguide ] a frame — a conductor 5 and this grounding ~ the antenna 
pattern 6 arranged within the limit of a conductor 4 is formed moreover, the strip conductor 7 by 
which the 2nd alumina ceramic sheet metal 4 located in the illustration bottom was extended 
even in the position where the point counters the top side at the aforementioned antenna pattern 6 
and grounding arranged around this strip conductor 7 ~ a conductor 8 is formed and it is 
constituted as a coplanar track furthermore — the bottom side of the 2nd alumina ceramic sheet 
metal 4 — the whole surface — grounding — a conductor 9 is formed 

[0012] The laminating of the above 1st and the 2nd alumina ceramic sheet metal 3 and 4 is 
carried out, it is unified, and the one aforementioned flat-surface track substrate 2 is formed. It 
cannot be overemphasized that this unification is performed by really forming the 1st and 2nd 
alumina ceramic materials in a laminating state at the time of manufacture of the alumina 
ceramic sheet metal 3 and 4 at the time of forming the flat-surface track substrate 2. And the 
aforementioned antenna pattern 6 is connected by the Bahia hall 10 where the 1st alumina 
ceramic sheet metal 3 was penetrated in the thickness direction to the strip conductor 7 of a 
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coplanar track, and the interior was filled up with the conductor. 

[0013] moreover, grounding prepared in the alumina ceramic sheet metal 3 of the above 1st — 
each grounding prepared in the vertical side of the 2nd alumina ceramic sheet metal 4, 
respectively by the Bahia hall 1 1 where the conductor 5 penetrated the 1st and 2nd alumina 
ceramic sheet metal 3 and 4 in the thickness direction, and the interior was filled up with the 
conductor — it connects with conductors 8 and 9, respectively, and is constituted as a TORIPU 
rate track to the aforementioned strip conductor 7 

[0014] and the flat-surface track substrate 2 constituted in this way — the aforementioned 
grounding on top — a conductor 5 is connected by low material etc. in one to opening la of the 
internal waveguide 1, and opening la of the internal waveguide 1 is sealed by this flat-surface 
track substrate 2 

[0015] According to the waveguide and the flat-surface line transducer of this composition, since 
opening la of a waveguide 1 is sealed by the flat-surface track substrate 2, the hermetic-seal 
function required of a waveguide and a flat-surface circuit converter is filled. 

[0016] Moreover, the strip conductor 7 connected to an antenna pattern 6 in the Bahia hall 10 
since it is constituted as a coplanar track, if the both sides of a strip conductor of this coplanar 
track are these potentials theoretically — grounding, since it can be regarded as a conductor each 
grounding for short-circuiting the internal waveguide 1 the influence by the gap from the ideal 
grounding state by the inductance of this Bahia hall 1 1 though the Bahia hall 1 1 which connects 
conductors 5, 8, and 9 is formed in the length covering the total thickness size of the flat-surface 
circuit board 2 is oppressed Therefore, degradation of the RF property by impedance 
mismatching is suppressed, and it becomes possible to obtain the waveguide and flat-surface line 
transducer which was excellent in the RF property. 

[0017] furthermore, grounding which surrounds a strip conductor 7 since the flat-surface circuit 
board 2 is constituted as a TORIPU rate track as a whole — an electromagnetic shielding effect 
can be obtained to an external undesired signal by conductors 5, 8, and 9, and the effect of being 
hard coming to receive the influence by this external undesired signal is also acquired 

[0018] Here, configurations which formed this invention in the flat-surface circuit board, such as 
an antenna pattern and a strip conductor, cannot be overemphasized by that it is not restricted to 
the aforementioned example and can form in arbitrary configurations. Moreover, as for the 
dielectric substrate which constitutes the flat-surface circuit board, it is also needless to say that it 
can form for materials other than said alumina ceramic. 

[0019] [Effect of the Invention] since the flat-surface track substrate to which this invention is 
stuck by opening of a waveguide is equipped with the antenna pattern located in opening of a 
waveguide, and the strip line connected to this antenna pattern as explained above, and the strip 
line is made into coplanar structure — the strip line ~ theoretic — grounding — it is regarded as a 
conductor, the impedance mismatching by which the inductance produced in the Bahia hall is 
considered as a cause can cancel, and an improvement of a RF property is enabled 
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[0020] Moreover, since a waveguide and a flat-surface line transducer are constituted by one 
flat-surface track substrate of a tabular, while being able to simplify composition, the hermetic 
seal of opening of a waveguide can be performed easily and the conditions required of a 
waveguide and a flat-surface line transducer can be fulfilled. 

[0021] furthermore, the thing for which the strip line of a flat-surface track substrate is made into 
TORIPU rate structure — outside grounding — influence of an external undesired signal can be 
made hard to carry out electromagnetic cover of the strip line by the conductor, and to be 
influenced 

[0022] It considers as structure, moreover, the conductor of three layers whose dielectric 
substrate was pinched for the flat-surface track substrate — with an antenna pattern in the upper 
layer grounding which it is prepared in the circumference of this antenna pattern, and is 
contacted by opening of a waveguide — a conductor being prepared and with the strip conductor 
connected to an antenna pattern in the Bahia hall to a middle lamella grounding prepared in the 
field which sandwiches this strip conductor ~ a conductor -- preparing — a lower layer ~ 
grounding — a conductor — preparing — grounding of each class — a conductor by considering as 
the composition connected by the Bahia hall, respectively When a ceramic substrate is used 
especially for a dielectric substrate, it becomes possible to manufacture the flat-surface track 
substrate of this structure in one, and easy-ization of manufacture is attained. 

[Claim(s)] 

[Claim 1] The waveguide and flat-surface line transducer which sticks a flat-surface track 
substrate to opening of a waveguide, and is characterized by making the aforementioned strip 
line into coplanar structure at this flat-surface track substrate in a waveguide and a flat-surface 
line transducer equipped with the antenna pattern located in opening of the aforementioned 
waveguide, and the strip line connected to this antenna pattern. 

[Claim 2] The waveguide and flat-surface line transducer of the claim 1 which made the strip 
line TORIPU rate structure. 

[Claim 3] It considers as structure, the conductor of three layers which pinched the dielectric 
substrate of a flat-surface track substrate ~ with an antenna pattern in the upper layer grounding 
which it is prepared in the circumference of this antenna pattern, and is contacted by opening of a 
waveguide — it having a conductor and to a middle lamella with the strip conductor connected to 
the aforementioned antenna pattern in the Bahia hall grounding prepared in the field which 
sandwiches this strip conductor ~ a conductor ~ having — a lower layer — grounding — a 
conductor — having — grounding of aforementioned each class — the waveguide and flat-surface 
line transducer of the claim 2 which comes to connect a conductor by the Bahia hall, respectively 

[Claim 4] the upper grounding — the waveguide and flat-surface line transducer of the claim 3 
which solders a conductor to opening of a waveguide and comes to seal it 
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